126

0 . N91-27642

REFERENCE MODELS FOR THERMOSPHERIC NO
C. A. Barth

University of Colorado
Boulder, CO 80309

Nimic oxide has been measured with an ultraviolet spectrometer on the polar-orbiting sateliite Solar Mesosphere
Explorer (SME) for the period Junuary 1952 10 August 1986. The nirric oxide database contains densities at all
Jatitudes soned into 5°-bins and at altiudes between 100 and 140 km soned into 3.3-km-bins. The lurgest
densities occur at kutitudes in the auroral zones where the density varies as a function of geomagnetic activity.
vanutions of a facior of 10 occur between times of intense activity and quiet imes. Atlow latiudes, the nitic
oxide ¢znsity at 110 km varies from a2 mean value of 3 x 107 molecules/em3 in Junuury 1982 to a mean value of
Ax 106 e cutes/em? during solar minimum conditons in 1986. In addition, the low-latitude nitric oxide density
varies 2307 with a period of 27 days during times of high solar activity.




NITRIC OXIDE DENSITY

90

160 T T 1 T
1982-1984 Equinox

150 - =1
140 —

E

<

u

S 130 -

= l

- (3 x

2 |/ N
120 - -
1Mo -
100 \ ! It 1 | i -

-90 -60 -30 0 30 60
GEOGRAPHIC LATITUDE
Figure 1. Nitric oxide density for the 1982-1984 equinox penods as a function of geographic latitude and altitude.
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Figure 2. Nitric oxide density for the 1985-1986 £quinox periods as a function of geographic latitude and altitude.
Observanions for the periods March 7 10 April 2 of 1985 and 1986 and September 10 to October 6 for the year
1985 are avem;cd together. The contour interval is 1x107 molecules cm3 and the lowest contour level is 1x]07
molecules cm,
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Table 2. Nitric oxide density for the 1985-1986 equinox periods as a function of geogruphic lutitude and altitude.
Observations for the periods March 7 10 April 2 of 1985 and 1986 and Sepiember 10 to October 6 for the yeus
1985 are averaged ogether. The averaged densities are given in units of 10° molecules cm3,
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Figure 3. Nitic oxide density for the 1982-1984 equinox periods as a function of geomagnetic latiiude and
altide. Observations for the periods March 7 to April 2 and September 10 1o October 6 for the years 1982,
1983, and 1984 are averaged together. The contour interval is 1x107 molecules cm and the lowest contour level
is 1x 107 molecules cm3,
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Table 3. Niric oxide densily for the 1982-1984 cquinox periods as a function of geomagnetic latitude and
altitude. Observations for the periods March 7 to April 2 and Sepiember 10 10 Oclober 6 for the years 1982,
1983, and 1984 are averaged logether, The averaged densities are given in units of 10 molecules em3.
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Figure 4. Nitric oxide density for the 1985-1986 equinox periods as a functon of geomagnetic latitude and
altitude. Observations for the periods Murch 7 10 April 2 of 1985 and 1986 and Sepiember 10 10 October 6,
1985, ure avernged 1ogether. The contour interval is 1x107 molecules cm™3 and the lowest contour level is 1x 107
molecules cm-3,
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Table 4. Nitric oxide density for the 1985- 1986 equinox penods as a funciion of geomagneuc latiiude and
ahuude. Observations for the periods March 7 1o April 2 of 1985 and 1936 and September 10 to October 6, 1985,
are averaged together. The averaged densities are given in units of 108 molecules em3,
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Table 5. Nitric oxide density for the 1982-1984 equinox periods as a function of geomagnetic katitude itnd altitude
for days when Ap>30. Observations for the periods March 7 to April 2 and September 10 10 October 6 for the
years 1982, 1983, and 1934 are averaged together. The averaged densities are given in units ol 108 motecules
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Figure 6. Nitric oxide density for the 1985-1986 equinox periods as a function of geomagnetic latitude and
ahitude for days when Ap>30. Observations for the periods March 7 1o April 2 of 1985 and 1986 and

September 10 10 October 6, 1985, are avera,
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Table 7. Nitric oxide density for the 1982-1984 equinox periods as a function of geomagnetic latitude and altitude
for duys when Ap<S. Observalions for the periods March 7 1o April 2 and September 10 to October 6 for the
years 1982, 1983, and 1984 arc averaged together. The averaged densities ase given in units of 10* molecules
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Figure 8. Nimic oxide density for the 1985-1986 equinox periods as a funcuion of geomagnedc latitude and
altitude for days when Ap<S. Observations for the periods March 7 10 April 2 of 1985 and 1986 and
September 10 to October 6, 1985, ure nvcmgjcd together. The contour interval is 1x107 molecules cm? and the
lowest contour level is 1x107 molecules cm3,
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Table 8. Nitric oxide density for the 1985-1986 equinox periods as a function of geomagnetic kutitude and ahtitude
for duys when Ap<S. Observations for the periods March 7 to April 2 of 1985 and 1956 and September 10 10
October 6, 1985, are averaged together. The averaged densities are given in units of 10 molecules cm3,
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Table 9. Nitric oxide density for the 1982-1984 northern summer solstice as a function of geomagnetic latitude
and altitude. Observations for the periods June & to July 4 for the yeurs 1982, 1983, and 1934 are averaged
together. The averaged densities are given in units of 10¢ molecules cm3.
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Figure 10. Nitric oxide density for the 1985-1986 northern summer solstice as a function of geomagnetic latitude
and altwde. Observations for the periods June 8 to July 4 for the years 1985 and 1986 are avcm%cd 1ogether.
‘The contour interval is 1x107 molecules cm3 and the lowest contour level is 1x 167 molecules ¢m-.
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Table 10. Nitric oxide density for the 1985-1986 northern summer solstice as a function of geomagnetic Lititnde
uand aluiude. Obsenvations for the periods June K 1o July 4 for the years 1985 and 1986 are averaged together.
‘The avernged densities are given in units of 108 molecules cm.
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Figure 11. Nitric oxide density for the 1982-1981 southern summer solstice as a function of geomagnetic latitude
and altitude. Observations for the period December 9 1o January 4 for 1982 and 1983 are averaged together. The
contour interval is 1x107 molecules cm™ and the lowest contour level is 1x107 molecules cm,
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Table 11. Nitric oxide density for the 1982-1983 southern summer solstice as a function of geomagnetic latitude
and altitude. Observations for the period December Y 1o Januasy 4 for 1982 and 1983 are averuged together. “The
averaged densities are given in units of 10° molecules cm.
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Figure 12. Niuric oxide density for the 1984-1985 northern summer solstice as a function of geomagnetic latitude
and altitude. Observations for the periods December 9 1o January 4 for the years 1984 and 1985 are averaged
wogether. The contour interval is 1x107 molecules cm3 and the lowest contour level is 1x107 molecules cm'3.
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Table 12. Nitric oxide density for the 1984-1985 southern summer solstice as a function of geomagnetic latiude
and altitude, Observations for Use periods December Y 10 January 4 for the veurs 1984 and 1985 are averaged
together. The averuged densities are given in units of 108 molecules cm.



